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(54) PRODUCTION OF POROUS CERAMIC FILM 

(57)Abstract: 

PURPOSE: To increase the surface area and improve 
the gas permeability and mechanical strength by forming 
a film from a slurry raw material containing ceramic 
powder, two kinds of organic powders having different 
particle diameters, a binder and a solvent and burning 
the formed film. 

CONSTITUTION: Ceramic powder is mixed with organic 
powder having < 1 0i m average particle diameter, organic 
powder having >20i m average particle diameter, a binder 
and a solvent to provide a slurry raw material. A film is 
then formed from the resultant slurry raw material by a 
doctor blade method, etc., and subsequently burned to 
scatter the organic powders. Thereby, a porous ceramic 
film having pores of a large size and pores of a small size 
is obtained. Furthermore, a green sheet of an electrode 2 
on the fuel side is prepared and a green sheet of a solid 
electrolyte 1 is prepared in a manner similar to that of 
the green sheet of the electrode 2 on the fuel side. A 
green sheet of an electrode 3 on the air side is similarly 
prepared from other ceramics. Thereby, a solid electrolytic type fuel cell equipped therewith is 
obtained. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approaches, such as a porous 
electrode used for the porous-ceramics film, for example, a fuel cell, the gas sensor, and the 
humidity sensor. 
[0002] 

[Description of the Prior Art] Conventionally, when manufacturing the porous-ceramics film, 
there is the approach of mixing ceramic powder, a binder, a solvent, and the organic substance 
powder for making it porosity, and using as a raw material. In order to enlarge surface area of the 
porous-ceramics film obtained in that case, mean particle diameter uses organic substance 
powder 10 micrometers or less, and forms pore with small size in the film. 

[0003] This approach is satisfactory when the thickness of the porous-ceramics film is dozens 
of micrometers or less, but when thickness is set to 100 micrometers or more, there is a 
problem that the engine performance which makes gas penetrate worsens. In order to make 
permeability of gas into the outstanding thing, when membranous porosity is enlarged, a 
membranous mechanical strength becomes weak and there is a possibility that a problem may 
arise in membranous endurance. Moreover, if only porosity is enlarged simply, the problem that 
membranous surface area becomes small will occur. 

[0004] Then, the technical problem of this invention is excellent in gas permeability, and 
membranous surface area is to offer how a mechanical strength manufactures the strong 
porous-ceramics film greatly. 
[0005] 

[Means for Solving the Problem and its Function] In order to solve the above technical problem, 
the manufacture approach of the porous-ceramics film concerning this invention (a) Ceramic 
powder and organic substance powder with a mean particle diameter of 10 micrometers or less, 
It is characterized by having the process which mixes organic substance powder with a mean 
particle diameter of 20 micrometers or more, a binder, and a solvent, and produces a slurry-like 
raw material, and the process which the film is fabricated from a (b) aforementioned slurry-like 
raw material, this film is calcinated, and said organic substance powder is dispersed, and 
produces the porous-ceramics film. 

[0006] In the above approach, organic substance powder with a mean particle diameter of 10 
micrometers or less contained in the raw material disperses in the case of baking, and forms 
pore with small size in marks. This small pore makes membranous surface area raise. On the 
other hand, organic substance powder with a mean particle diameter of 20 micrometers or more 
contained in the raw material disperses in the case of baking, and forms pore with large size in 
marks. Gas passes this big pore smoothly. 
[0007] 

[Example] Hereafter, one example of the manufacture approach of the porous-ceramics film 
concerning this invention is explained. As an example, the case where it applies to manufacture 
of the air lateral electrode of a solid oxide fuel cell and a fuel lateral electrode is explained. First, 
the green sheet manufacture approach of a fuel lateral electrode is explained. Let a binder (for 
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example, polyvinyl-butyral sys inder) and a solvent (ethanol, toluene^B^a suitable amount 
in addition a slurry (slurry) after mixing the nickel oxide and the yttrium stabilization zirconium 
dioxide which are a ceramic powder-like ingredient the said weight every and considering as 
conductor powder. To slurry-like mixture 100 obtained weight, eel roll powder 20 weight with a 
mean particle diameter of 6 micrometers and eel roll powder 10 weight with a mean particle 
diameter of 40 micrometers are applied, and it considers as a slurry-like raw material. The green 
sheet of a fuel lateral electrode was produced with the doctor blade method from the raw 
material of the shape of this slurry. 

[0008] Next, the green sheet manufacture approach of an air lateral electrode is explained. Let a 
binder (for example, polyvinyl-butyral system binder) and a solvent (ethanol, toluene) be the 
mixture of the shape of a suitable amount, in addition a slurry at a powder-like lanthanum comics 
night like the green sheet manufacture approach of a fuel lateral electrode. To slurry-like mixture 
100 obtained weight, cellulose powder 20 weight with a mean particle diameter of 6 micrometers 
and cellulose powder 10 weight with a mean particle diameter of 40 micrometers are applied, and 
it considers as a slurry-like raw material. The green sheet of an air lateral electrode was 
produced with the doctor blade method from the raw material of the shape of this slurry. 
[0009] Furthermore, the green sheet of an yttrium stabilization zirconium dioxide used as a solid 
electrolyte was produced, namely, a powder-like yttrium stabilization zirconium dioxide — 
receiving — a binder (for example, polyvinyl-butyral system binder) and a solvent (ethanol, 
toluene) — a suitable amount — in addition, it slurred and the solid electrolyte green sheet was 
produced from this slurry with the doctor blade method. 

[0010] the green sheet of a fuel lateral electrode and the green sheet of an air lateral electrode 
were stuck to suitable ******** by pressure in piles from the upper and lower sides, 
respectively, the produced solid electrolyte green sheet was cut out in predetermined magnitude, 
and the Plastic solid was acquired. This Plastic solid was calcinated at the temperature of 1300 
degrees C for 2 hours. Of this baking, cellulose powder will disperse, small pore will be formed in 
the remains of cellulose powder with a mean particle diameter of 6 micrometers, and big pore will 
be formed in the remains of cellulose powder which are the mean particle diameter of 40 
micrometers. Then, by cooling to a room temperature, as shown in drawing 1 , the solid 
electrolyte 1 which formed the fuel lateral electrode 2 which is a porous electrode, and the air 
lateral electrode 3 in the front rear face was obtained. 

[001 1] In this way, it evaluated about the generation-of-electrical-energy property of two kinds 
of obtained example article 1 and 2. An evaluation result is shown in Table 1. The evaluation 
result of the examples 1 and 2 of a comparison produced by said manufacture approach and the 
same approach is also doubled and shown except having applied cellulose powder 30 weight with 
a mean particle diameter of 6 micrometers, and having considered as the raw material of the 
shape of a slurry of a fuel (that is, cellulose powder with a mean particle diameter of 40 
micrometers was not added) lateral electrode and an air lateral electrode to slurry-like mixture 
100 weight containing a ceramic ingredient, for a comparison. 
[0012] 
[Table 1] 
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[0013] The generation-of-electrical-energy property was evaluated using the measuring circuit 
explained below. As shown in drawing 2 , fuel gas supply pipe 7a and air supply tubing 7b were 
attached in electrodes 2 and 3, respectively, and the fuel cell was produced. This fuel cell was 
connected to the measuring circuit 1 9, and the generation-of-electrical-energy property was 
measured. That is, the voltage drop by polarization of the electrodes 2 and 3 in the condition 
that the current of 30 mA/cm2,300 mA/cm2 flows per unit electrode surface product was 
measured with the voltmeter 10, having supplied fuel gas and air to electrodes 2 and 3, 
respectively, and having made electrode reaction cause through a solid electrolyte 1, holding a 
fuel cell in temperature of 1000 degrees C, and observing with an ammeter 1 1. In addition, as for 
8a and 8b, a platinum wire and 9 are variable resistors. The gas permeability of an electrode is 
excellent, so that the value of the voltage drop by this polarization is small, and the engine 
performance as a cell will also be excellent. It is shown in Table 1 that the voltage drop 
according [ the example article 1 and 2 ] to polarization is smaller than the example article 1 and 
2 of a comparison. The above thing shows that the direction of the example article 1 and 2 is 
excellent in the gas permeability of electrodes 2 and 3. 

[0014] in addition, it does not limit to said example, and within the limits of the summary, the 
manufacture approach of the porous-ceramics film concerning this invention can boil many 
things, and can deform. Although said example explained especially the case where it applied to 
the fuel lateral electrode and air lateral electrode of a solid oxide fuel cell, you may apply to the 
porous electrode of the gas sensor except this, or a humidity sensor. 
[0015] 

[Effect of the Invention] Since a raw material contains both organic substance powder 10 
micrometers [ or less ] and organic substance powder 20 micrometers or more by the above 
explanation according to this invention so that clearly, in the case of baking, both disperse and 
can form respectively small pore and large pore in marks. Small pore makes membranous surface 
area raise, securing the mechanical strength of the ceramic film. Large pore makes gas 
permeability raise. Therefore, gas permeability is excellent and a mechanical strength can obtain 
the strong porous-ceramics film greatly [ membranous surface area ]. 

[0016] Consequently, it becomes possible to raise engine performance, such as a gas sensor, a 
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[Translation done.] 
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